Protective effects of ifenprodil on ischemic injury size, blood-brain barrier breakdown, and edema formation in focal cerebral ischemia.
Ifenprodil, a polyamine site N-methyl-D-aspartate receptor/channel antagonist, has been reported to decrease infarction volume after cerebral ischemia. However, the possible mechanisms of this protective effect have not been studied in detail. We investigated the effects of ifenprodil on ischemic injury size, blood-brain barrier (BBB) permeability, regional brain edema, and cerebral blood flow. Focal ischemia for 6 hours was produced by permanent occlusion of the middle cerebral artery in 15 anesthetized cats. Treatment with drug (n = 8) or vehicle (n = 7) was initiated at 5 minutes after ischemia and continued for 3 hours. Physiological variables were continuously monitored during experiments. We measured ischemic injury size, brain edema, and BBB permeability to Evans blue and determined regional cerebral blood flow by using laser doppler flowmetry. Both ischemic injury size and BBB permeability were smaller in the ifenprodil-treated group, compared with the saline-treated group (P < 0.05). Ifenprodil treatment also attenuated brain edema formation in the dense ischemic region, compared with saline treatment (1.035 +/- 0.002 versus 1.028 +/- 0.002, P < 0.05). There was no significant change in cerebral blood flow with ifenprodil treatment. Findings from this study confirm that ifenprodil treatment results in a significant decrease in the size of ischemic injury after focal ischemia. The tissue-sparing effect of ifenprodil is not related to its vasoactive properties. It is likely that its neuroprotective effects are related to its ability to antagonize N-methyl-D-aspartate receptors, which results in a decrease in brain edema and BBB permeability.